Regulation of goblet cell differentiation by calcium in embryonic chick intestine.
The potential role of calcium as a regulator of goblet cell differentiation was tested by culturing duodenal explants from 14-day chicken embryos in media containing a range of calcium concentrations. Extracellular calcium in vitro approximated the range of plasma calcium concentration that was found to rise by 16% during the third week of embryonic development. As ionic calcium was increased from 0.9 to 2.0 mM in 48-h cultures, the number of goblet cells per 100 ridges increased progressively from 29 +/- 2.2 to 158 +/- 6.9 while attaining a distribution on the previllous ridges similar to that in ovo. The rate of goblet cell differentiation in vitro exceeded that in ovo when extracellular calcium was increased to 1.1 mM and was maximal at 1.6-2.0 mM calcium. Neither the growth of previllous ridges nor gross morphology of the tissue was altered as extracellular calcium was increased. Goblet cell differentiation in 1.3 mM calcium was stimulated by 0.1 microM calcium ionophore and inhibited by the calmodulin antagonist trifluoperazine, indicating an intracellular site for calcium action. These results indicate that calcium plays a primary role in regulating goblet cell differentiation in embryonic intestine and suggest that rising levels of plasma calcium influence the rate of differentiation in ovo.